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© In an ink jet recording device having an ink tank 
integrated type jet recording head (10) and a car- 
riage (20) for mounting the head thereon, good elec- 
trical connection is obtained by constituting so that 
£!the electrical pad (13) of the connecting terminal 
^(10a) of the recording head and the electrical pad 
C*(24) of the connecting terminal (20a) of the carriage 
*""are connected to each other while rubbing them one 
^to one. Further, also by specifying the arrangement 
CO position of the positioning member, more accurate 
electrical conduction is effected and also breaking of 
the positioning member is prevented, thereby pro- 
Oviding an ink jet recording device having high re- 
liability in both aspects of recording and durability. 
UJ 
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Ink Jet Recording Head and Ink Jet Recording Apparatus 



BACKGROUND OF THE INVENTION 



Field of the Invention 

This invention relates to an ink jet recording 
apparatus to be employed for copying device, fac- 
simile, word processor, video output printer, output 
printer of computer, etc.. particularly to a constitu- 
tion for mounting a recording head equipped integ- 
rally with an ink tank for containing ink freely de- 
tachable onto the carriage as the recording head 
mounting means. 



Related Background Art 

Of the ink jet recording apparatus, there has 
been known one using an ink jet recording head 
such as disposable head comprising internally an 
integrated combination of an ink tank for housing 
ink which is a recording medium and a recording 
head element having the function of discharging ink 
(hereinafter called recording head or ink jet record- 
ing head cartridge). 

Examples of the mounting methods of such 
recording heads are described in USP 4.599,625 
(Terasawa et al). USP 4,630,078(Watanabe), USP 
4,633.274 (Matsuda). USP 4,635,080 (Watanabe), 
USP 4,712,172 (Kiyohara et al). USP 4,727,384 
(Tsuda), etc. 

In mounting such recording head onto the car- 
riage on the main body side of the recording de- 
vice, since recording must be performed by attach- 
ing ink accurately to the adequate position on the 
recording paper, and the connecting terminal for 
transmitting recording signals adequately, it has 
been required to fix and mount the recording head 
at adequate position. 

To classify broadly the mounting methods of 
recording heads, there may be included the meth- 
ods in which the ink cartridge is mounted from 
above or behind of the carriage in parallel or by 
simple rotation: 

As an example which performs mounting sim- 
ply, there is such constitution as shown in Fig. 1A. 

101 is a recording head of the type integrated with 
an ink tank, having a connecting terminal 101 a 
having " a plurality of electrical pads- m and a 
discharge port " surface of the ink recording head 
element 101c provided at the bottom. , The carriage 

102 is provided with a connecting terminal 102a for 
transmitting recording signals to the recording 
head. Here, 102a is constituted of a plurality of 
electrical pads 112. 104 is a guide shaft for guiding 



movement of the carriage 102. Thus, when the 
recording head is mounted from above the car- 
riage, attachment and detachment can be done 
very easily, but since the connecting . terminals 
5 101a and 102a are not rubbed with each other 
during mounting and therefore, it there was a coat- 
ing or a foreign matter due to ink contamination 
interposed between the connecting terminals, de- 
fective connection sometimes occurred. Also, un- 
io used recording head may sometimes take a con- 
stitution in which a very thin insulating protective 
film 121 is provided for protection of connecting 
terminals. Then, in the case of such mounting 
method, there is no action of ensuring connection 
is by scraping off the protective film. Therefore, this 
example could never be said as the optimum ex- 
ample as the connecting method of signal termi- 
nals. Also, in commencing use by mounting un- 
used recording head, it is necessary to form imme- 
20 diately the state where ink can be well discharge 
by means of a discharge restoration means, etc. 

Accordingly, the present inventors have 
thought of attaching and detaching the recording 
head at the home position which becomes the 
25 waiting position of the recording head, and protect- 
ing the discharged port preferably on completion of 
mounting of the recording head. 

Fig. 2A. as an example based on the above 
thought, mounts a recording head from behind the 
30 carriage. Similarly as in Fig. 1, 101 is the recording 
head and 102 is the carriage. Here. 103 is a 
discharge restoration device equipped with a cap 
for protecting the discharge port of the recording 
head and preventing ink fixing. The constitution is 
35 . such that, by performing mounting of the recording 
head by inserting the recording head 101 from 
behind the carriage 102 in the direction of the 
arrowhead, the recording head 101 is capped at 
the fixed position, and the connecting terminals 
40 101a and 102a are correctly connected. However, 
according to such method, the connecting termi- 
nals will be respectively rubbed during mounting 
successively. Particularly, the electrode pad 101 of 
the connecting terminal of the recording head lo- 
45 cated on the discharging port side will be rubbed 
with all the electrode pads of the carriage 102. 
Therefore, a part of all of the terminals will be 
considerably damaged, whereby it has been found 
that electrical signals cannot be transmitted to 
so cause defective discharging. 

Accordingly, the present inventors have further 
thought of a method of mounting by rotation of the 
recording head 101 as shown in Fig. 2B. but with 
such constitution, mounting must be done with the 
discharge port surface 101b which becomes the 
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front surface of the recording head 101, particularly 
the upper part of 101b being forwarded greatly 
before the constant position after mounting. Then, 
a great space is required in front of the carriage. 
However, when good ink discharging is considered, 
since the interval between the recording head and 
the recording paper is designed to be 3.0 mm or 
less, and therefore it has been found to be difficult 
to take such constitution. Also, even if mounting 
may be effected at the home position, because 
great mutual interference with the cap cannot be 
avoided, such inconvenience as deformation of 
cap, etc. has been found to occur. 

SUMMARY OF THE INVENTION 

The present invention has been accomplished 
in view of these technical tasks of the prior art and 
the findings by the present inventors. Shortly 
speaking, an object of the present invention is to 
provide a recording head capable of effecting elec- 
trical connection in connecting the connecting ter- 
minals without damaging terminals and which can 
also scrape off the protective film provided on the 
terminal surface by mutual rubbing of the terminals 
with each other, and capable of positioning surely 
the recording head simultaneously with mounting 
completion of the recording head and a member 
for mounting of recording head and a recording 
head mounting method and an ink jet recording 
device. 

Another object of the present invention is to 
provide a tank integrated type recording head 
which can accurately position an ink tank integrated 
recording head as the ink jet recording head onto 
the carriage of an ink jet recording device, to 
provide a carriage which can more surely hold said 
recording head and to provide an ink jet recording 
device having a recording head which can be ac- 
curately held under the desired state relative to 
within the main body of the device and a carriage. 
Another object of the present invention is to pro- 
vide a constitution which can elongate the life of 
the positioning portion of said head itself which is 
detachable and the cap within the main body. 



BRIEF DESCRIPTION OF THE DRAWINGS , 

Fig. 1 is a schematic side view showing a 
prior art example of the mounting actuation of a 
recording head. ' ' ' " 

Fig. 2A is a schematic side view showing an 
example of the mounting actuation of a recording 
.head. 

Fig. 2B is a schematic side view showing an 
example of the mounting actuation of a recording 



head. 

Fig. 3 is a schematic perspective view show- 
ing the ink jet recording device according to the 
first embodiment of the present invention. 
5 Fig. 4 is a schematic perspective view show- 

ing the constitution of the recording head according 
to the first embodiment of the present invention. 

Figs. 5A and 5B are a schematic perspective 
view and a top view showing the constitution of the 
w carriage according to the first embodiment of the 
present invention. 

Figs. 6A to 60 are schematic illustrations 
showing the mounting actuation of the recording 
head according to the first embodiment of the 
is present invention. 

Figs. 7A to 7E are schematic illustrations 
showing the manner of connection of the recording 
head and the connecting terminals of the carriage 
according to the first embodiment of the present 
20 invention. 

Figs. 8A and 8B are schematic partially en- 
larged views showing the manner of connection of 
the connecting pads in Figs. 5A to 5E. 

Fig. 9 is a schematic perspective view show- 
25 ing the ink jet recording device according to the 
second embodiment of the present invention. 

Figs. 10A and 10B are a schematic perspec- 
tive view and a sectional view showing the constitu- 
tion of the recording head according to the second 
30 embodiment of the present invention. 

Figs. 1 1 A and 11b are a schematic perspec- 
tive view and a top view showing the constitution of 
the second embodiment of the present invention. 
Figs. 12A to 12D are schematic illustrations 
35 showing the mounting actuation of. the recording 
head according to the second embodiment of the 
present invention. 

Figs. 13A to 13E are schematic illustrations 
showing the manner of the connecting terminal 
40 according to the present invention. 

Figs. 14A and 14B are schematic partially 
enlarged views showing the manner of connection 
of the connecting pads in Rgs. 13A to 13E. 

Fig. 15 is a perspective view of the ink jet 
45 recording device according to the third embodi- 
ment of the present invention. 

Figs. 16A to 16G area respectively, a per- 
spective view of the recording head to be mounted 
on the printer shown in Fig. 15 as viewed from the 
"so bottom side, its perspective view as viewed, from 
the top side, and its bottom view. 

Fig. 17 is a schematic sectional view for 
illustration of the internal constitution of. the record- 
ing head shown in Rgs. 16A to 16C. 
55 " ' Figs. 18A to 18C are, respectively, a per- 
spective view, a top view and a back vjew showing 
schematically the constitution of the carriage for 
mounting its recording head. 
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Figs. 19 to 22C are schematic illustrations 
for explanation of the actuation during mounting of 
the head according to the third embodiment onto 
the carriage. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The present invention is described below by 
referring to a plurality of embodiments, but the 
present invention is not limited by these but in- 
cludes many modified embodiments, provided that 
the object of the present invention can be accom- 
plished. 

The_present invention is a constitution which 
can perform positioning of the recording head and 
the carriage with good precision, and with such 
constitution, accurate positioning of the ink dis- 
charge port, and accurate positioning capable of 
joining pads as unit elements of electrical connect- 
ing terminals while rubbing with each other at one 
to one can be done. 

In the following, the respective embodiments 
are to be described in detail. 

[First Embodiment] 

This embodiment is an ink jet recording head 
having a discharge port for discharging ink and an 
energy generation means for generating energy for 
discharging ink, which is detachable relative to the 
mounting means for mounting the recording head 
onto the recording head of ink jet recording means, 
characterized in that the recording head has a 
surface having the discharge port provided thereon, 
an electrical connecting terminal provided on a 
surface forming a specific angle with respect to the 
surface and a rotation center portion in attachment 
and detachment relative to the mounting means of 
the recording head, the center axis of the rotation 
center portion is substantially parallel to the surface 
where the discharge port is provided and the sur- 
face where the connecting terminal Is provided, 
with its position being made ' on the side opposed 
to the connecting terminal with respect to the sur- 
face where the discharge port is provided and 
outside the range where the discharge port is pro- 
vided, and on the discharge port side relative to the 
connecting terminal near the surface side where 
.the discharge port, is provided/' 

Also, this embodiment is an ink jet recording 
device, comprising an ink jetj recording head having 
a discharge port for, discharging ink and energy 
generation means for,' generating ' energy" for dis- 
charging ink. wherein the recording head has a 
surface having the discharge port provided thereon, 
an electrical connecting terminal provided on a 



surface forming a specific angle with respect to the 
surface and a rotation center portion in attachment 
and detachment relative to the mounting means of 
the recording head, the center axis of the rotation 
5 center portion is substantially parallel to the surface 
where the discharge port is provided and the sur- 
face where the connecting terminal is provided, 
with its position being made on the side opposed 
to the connecting terminal with respect to the sur- 
w face where the discharge port is provided and 
outside the range where the discharge port is pro- 
vided, and on the discharge port side relative to the 
connecting terminal near the surface side where 
the discharge port is provided and a mounting 
is means having a site to be engaged to the rotation 
center for mounting the recording head. 

Further, this embodiment is a method for 
mounting a recording head having a discharge port 
for discharging ink. an energy generation means 
20 for generating the energy for discharge of the ink 
through the discharge port and an electrical con- 
necting terminal provided on a surface forming a 
specific angle with respect to the surface where the 
discharge port is provided, characterized in that the 
25 recording head is mounted by engaging the rota- 
tion center portion having a center axis in parallel 
to both the surface where the discharge port is 
provided and the surface where the connecting 
terminal is provided and located on the .side op- 
30 posed to the connecting terminal with respect to 
the surface where the discharge port is provided, 
outside of the range where the discharge port is 
provided and on the discharge port side relative to 
the connecting terminal near the surface side 
35 where the discharge port is provided, to the site 
corresponding to the mounting means with the 
rotation center portion as the center. 

Referring now to Figs. 3 through Fig. 8B, this 
embodiment is described specifically and in detail. 
40 Fig. 3 is a schematic perspective view of ap- 

pearance showing the principal part of the record- 
ing device. Fig. 4 is a schematic perspective view 
of the recording head according to the embodiment 
of the present invention as viewed from the; bottom 
45 side, and Fig. 5A is a schematic perspective; view 
according to this embodiment, and Fig. 5B is a 
schematic plan view of the carriage of this embodi- 
ment as viewed from above. 

First, in Fig. 1 the carriage 20 as the mounting 
so means having the recording head 10 mounted 
thereon moves along the paper delivery roller 60 
as guided by* the guide shaft 40. The constitution is 
- made such : that the recording .head 10 discharges 
" ink toward the surtax the recording . paper; P as 
55 the recording medium, and forms an image with 
the •attached ink droplets, thereby performing re- 
cording. 30 Is the discharge restoration means lo- 
cated at the Home position of the carriage 20. The 
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discharge restoration means is constituted of a cap 
31 comprising an elastic material such as rubber, 
etc. provided for protecting the discharge port by 
covering over the discharge port and also prevent- 
ing fixing of ink by prevention of drying of the 
discharge port vicinity including the discharge port, 
and a suction pump 33 communicated to the cap 
31 through an elastic tube 32. By sucking ink 
and/or air through the discharge port by reducing 
the pressure internally of the cap 31 with the pump 
33, the discharging state of ink can be made good. 
The carriage 20 is located at the home position as 
the non recording position except when the record- 
ing head 10 performs recording, so that the dis- 
charge port may-be protected there with the cap 
31. And, the constitution is made so that attach- 
ment and detachment of the recording head 10 
may be performed necessarily at the home posi- 
tion. 

This can be done by controlling electrically the 
motor (not shown) for driving the carriage. 

Next, by referring to Fig. 4 t the constitution of 
the recording head 10 is described. In these Fig- 
ures, the recording head 10 of the ink tank integra- 
tion type is equipped with a recording head ele- 
ment IOC provided with an electrothermal trans- 
ducer not shown as the energy generation means 
for generating thermal energy as the energy to be 
utilized for discharging of ink. For such recording 
head element, otherwise a piezoelectric element, 
etc. can be also employed as the energy genera- 
tion means. However, the constitution by use of the 
electrothermal transducer as mentioned above hav- 
ing the advantages of simple constitution, lowered 
production cost and possibility of high densification 
may be preferably utilized. 

10a is a connecting thermal for transmitting the 
recording signal (electrical signal), 10b a guide pin 
which becomes the rotation center of the recording 
head 1 during attachment and detachment relative 
to the carriage 20 by fitting to the carriage 20 as 
described below. The recording head element 10C 
is provided with a plurality of ink discharge ports 
10d on the front surface. The connecting terminal 
10a is provided with a concavity 10f which is a 
portion recessed by about .1 to 2 mm toward inside 
with longitudinal length X = 35 mm and . lateral 
length Y = 10 mm for preventing contamination 
with ink, etc. and deformation, etc. of the connect- 
ing terminal 10a by touching with- hands during 
handling. Behind the recording head is . provided a 
fixing hook lOg i(see-Fig. 6A) for -fixing the record- 
ing head througfvengagernent with the v nail portion 
of the carriage 20. . ^ t .Lic. ^ ..... 

^ Referring now to Figs. 5A and 5B, the constitu- 
tion of the carriage 20 is described. In t these Fig- 
ures, 20a is the connecting terminal bonded to the 
connecting terminal 10a of the recording head 10, 



20b the fitting portion fitted (engaged) to the guide 
pin 10b of the recording head 10, 20c the elastic 
member for giving an adequate pressure contact 
force (20 to 50 g per one terminal) during bonding 

5 of the connecting terminals 10a and 20a, for which 
chloroprene rubber, urethane rubber, moltprene 
rubber, etc. may be used as preferable material for 
having optimum modulus of elasticity. 22 is a plate 
spring provided to taking balance with the pressure 

w forces of connecting terminals 10a and 20a, and 
has the hop-up function during dismantling of the 
head as described below. 23 is engaged with the 
fixing hook I0g of the recording head 10 to fix and 
hold the recording head 10. 50 is a flexible cable 

is for transmitting electrical signals from the recording 
control section not shown to the connecting termi- 
nal 20a of the carriage. 

Here, although the description of the connect- 
ing terminal 20a is different between Figs. 5A and 

20 5B, this is done for simplification of the drawings, 
and the specific constitutions should be understood 
from the following description. 

The mounting method of the recording head in 
the constitution as described above is described in 

25 detail by referring to Figs. 6A to 6D. 

Fig. 6A shows the state of mounting initiation 
state. Fig. 6B the first state in the course of mount- 
ing, Fig. 6C the second state in the course of 
mounting and the Fig. 6D the state on completion 

30 of mounting. 

First, as shown in Fig. 6A, when the recording 
head 10 is placed on the carriage 20, the guide pin 
10b of the recording head 10 and the carnage 10 
at the bottom of the head 10 are guided by the 

35 guide surface 20h and the tip end 20t of the lock 
lever 20i, and moves in the direction A in the 
Figure by the weight of the recording head 1. Next, 
as shown in Fig. 6B t when the guide pin 10b is 
fitted into the fitting portion 20b, the rear end 

40 portion of the recording head 10 comes off from 
the lock lever 20i. to rotate the guide pin 10b in the 
direction C with the guide pin 10b as the center, 
whereby the fixjng hook 10g comes against the 
lock lever as shown in Fig. 6C. Next, when the rear 

45 end of the recording head 10 is compulsoriiy push- 
ed down in direction D, the discharge port surface 
from the state as shown in Fig. 6C contacts little by 
little from its upper portion the elastic portion of the 
cap 31. Then, the connecting terminals 10a and 

so 20a contact successively from the discharge" outlet 
side, until finally the filing hook 10g is hooked by 
. the naij portion 23^of the lock lever 20i to become 
the state Held" bv 0< fixing' as shown in Fig; 6D, 
whereby the connecting terminals 10a and 20a are 

55 correctly connected electrically ^and mechanically. 
( , In the, constitution capable of performing the 
actuation" as described above, since the guide pin 
10b, namely the rotation center of the recording 
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head 10 is provided within the range AR upwardly 
of the position corresponding to the cap and in 
front of the connecting terminal, the front surface 
(namely discharge port) and the cap 31 of the 
recording head element 10c, and the connecting 
terminals 10a and 20a are adequately contacted or 
connected with each other without interference with 
other portions. 

Further, by slight rubbing mutually between the 
connecting terminals during mounting of the re- 
cording head 10, foreign matters existing on the 
terminal surface can be also shaven off or scraped 
off to give the action of effecting surely electrical 
connection. 

This_ manner is described in more detail by 
referring to Figs. 7A to 7E and Figs. 8A and 8B, 
Figs. 7A through 7E show the manner in which the 
connecting terminals are bonded to each other. 
Figs. 8A and 8B are schematic illustrations partially 
enlarged of one of a plurality of electrode pads of 
connecting terminal, showing the states at the be- 
ginning of contact and on completion of connec- 
tion. 

The plural number of electrode pads 13 of the 
connecting terminal 10a of the recording head 10 
of this embodiment are made of lead frame of 
metal, etc., with the contact points being made flat. 
The plural number of electrode pads 24 of the 
connecting terminal 20a of the carriage 20 are 
worked into semisphericat projected shapes by ap- 
plication of plating to the terminal on the flexible 
cable 50. Corresponding to the mounting actuation 
of the recording head, the electrode pads from the 
discharge port side will contact from the state in 
Fig. 7A as shown in Fig. 7B, and successively as 
shown in Fig. 7C. In transferring from Figs. 7B to 
7E, the pads are rubbed mutually one to one to 
maintain good electrical contact. 

The pressure contact force, at the contact point 
of the pad is controlled through deformation of the 
elastic member 20c, whereby superfluous contact 
force can be absorbed to .give adequate pressure 
contact force.. When mounting of the recording 
head is completed, as shown in Fig." 7E, the posi- 
tion of the connecting terminal 20a of the carriage 
is positioned lower than the position in Fig. 5A, 
whereby the pressure contact force is applied up- 
wardly with the elastic member 20c. Such pressure 
contact force is balanced with the forces of the nail 
23 and the fitting portion 20b : of the carriage. Fur- 
ther, connection , of the terminal \ \s described in 
. detaiLby^efernng to Figs.SA "and t 8B.°ln Figs. 8A 
. and 8B t l v shows 'the contactjDpsition of the elec- 
trode pad 12 at the beginning of contact, arid J the 
contact position of the elecUpcje. pads 13, 24 under 
the .final state. Through the slippage k between the 
contact points, even when foreign matters may be 
adhered on the contact point terminal surface, they 



can be scraped off to effect sure electrical connec- 
tion. For connection as describe above (k > 0) to 
be effected, the constitution is required to be made 
such that the rotation center as the standard for 
5 rotation should be positioned with a predetermined 
distance in the direction of the normal line 13-2 of 
the contact portion of the electrode pad 13 of the 
recording head from the tangential line 13-1 of the 
contact portion, and also the electrical pad 24 of 
w the carriage 20 should be dislocated {m > 0) when 
the head 10 is mounted. 

Next, the method for dismantling the recording 
head 10 is to be described. 

First, when the lock lever 20i is moved by 
T5 pressing in the direction EJ in Fig. 6B as described 
above, the fixing hook lOg is disengaged from the 
nail 23 to release fixing of the recording head. 
Then, by the plate spring 22 provided for taking 
balance with the connecting terminals 10a and 20a, 
20 the rear portion of the recording head is hopped up 
through elastic force, and can be readily taken out. 

Further, in the above-described embodiment of 
the present invention, the ink discharge port I0d, 
the electrical connecting terminal lOf are all pro- 
25 vided on substantially one straight line in the re- 
cording head element 10c so as to hold readily the 
positional relationships of the respective elements 
with high precision. Also, in the present embodi- 
ment, further the above elements are provided on 
30 one end side where the recording head is located, 
and further the cap is located on the above straight 
line in the home position. According to this con- 
stitution, the positioning member for carriage and 
electrical connecting terminals can be arranged on 
35 one side of the recording head and the carriage, 
whereby an extremely advantageous constitution in 
aspect of practical armoring such as withdrawing of 
flexible cable, etc. is given, and also unsure, cap- 
ping due to positional slippage can be prevented to 
40 make the probability of breaking of the recording 
head and the cap accompanied with mounting ac- 
tuation of the recording head very lower. 

As described above, according to the mounting 
method of the- first embodiment of the present 
45 invention, there is no breaking by way of rubbing of 
connecting terminals than is necessary and the 
recording head will receive no bad influence from 
outside, and also, even if foreign matters may be 
attached on the terminal surface of the recording 
so head, they can be removed to effect , mounting of 
the recording head onto the correct position of the 
carriage with a force enough to obtain electrical 
connection. :<; 

Also, attachment 1 and detachment of^the re- 
55 cording can be surely done while performing posi- 
tioning With high precision. 
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[Second embodiment] 

Next, the second embodiment according to the 
present invention is to be described. 

Many points of the constitution of this embodi- 
ment are the same as in the first embodiment as 
described above. The different point is that a posi- 
tioning means for performing positioning with stiii 
better precision is provided. 

More specifically, this embodiment is an ink jet 
recording head having a discharge port for dis- 
charging ink and an energy generation means for 
generating energy for discharging ink, which is 
detachable relative to the mounting means for 
mounting the recording head onto the recording 
head of an ink jet recording means, characterized 
in that the recording head has a surface having the 
discharge port provided thereon, an electrical con- 
necting terminal provided on a surface forming a 
specific angle with respect to the surface and a 
rotation center portion in attachment and detach- 
ment relative to the mounting means of the record- 
ing head, the center axis of the rotation center 
portion is substantially parallel to the surface where 
the discharge port is provided and the surface 
where the connecting terminal is provided, with its 
position being made on the side opposed to the 
connecting terminal with respect to the surface 
where the discharge port is provided and outside 
the range where the discharge port is provided, 
and on the discharge port side relative to the 
connecting terminal near the surface side where 
the discharge port is provided, and further has a 
positioning member provided between the dis- 
charge port and the connecting terminal. 

Further, it is an ink jet recording device, com- 
prising an ink jet recording head having a dis- 
charge port for discharging ink and an energy 
generation means for generating energy for dis- 
charging ink. wherein the recording head has a 
surface having the discharge port provided thereon, 
an electrical connecting terminal provided on a 
surface forming a specific angle with respect to the 
surface and a rotation center portion in attachment 
and detachment relative to the mounting means of 
the recording head, the center axis of the rotation 
center portion is substantially parallel to the surface 
where the discharge port is provided and the sur- 
face where the connecting terminal is provided, 
with its ; position being made on the side opposed 
to the. connecting terminal with respect to the sur- 
face where the discharge port is provided and 
outside the range where the discharge port is pro- 
vided, and on the discharge port side relative to the 
connecting terminal near the surface side where 
the discharge port is provided, further having a 
positioning means provided between the discharge 
port and the connecting terminal, and a mounting 



means having a member engaged with the posi- 
tioning member for mounting the recording head. 

Referring now to the drawings of Figs. 9 
through 14B. one embodiment of the present in* 

5 vention is to be described specifically and in detail. 
Fig. 9 is a schematic perspective view of ap- 
pearance showing the principal part of the record- 
ing device. Fig. 1 0A is a schematic perspective 
view of the recording to the embodiment of the 

jo present invention as viewed from the bottom side, 
Fig. 1 0B is a schematic plan view of the recording 
head according to this embodiment, Fig. 11A is a 
schematic perspective view of the carriage accord- 
ing to this embodiment and Fig. 11b is a sche- 

15 matte plan view of this embodiments as viewed 
from above. 

First, in Fig. 9, the carriage 20 as the mounting 
means having the recording head 10 mounted 
thereon moves along the paper delivery roller 60 

20 as guided by the guide shaft 40. Recording head 
10 discharges ink toward the surface of the record- 
ing paper P as the recording medium, thereby 
forming an image with the attached ink droplets to 
effect recording. 30 is the discharge restoration 

25 means located at the home position of the carriage 
20. The discharge restoration means is constituted 
of a cap 31 comprising an elastic material such as 
rubber, etc. provided for protecting the discharge 
port by covering over the discharge port and also 

30 preventing ink from depositing by prevention of 
drying of the discharge port vicinity including the 
discharge port, and a suction pump 33 commu- 
nicated to the cap 31 through an elastic tube 32. 
By sucking ink and/or air through the discharge 

35 port by reducing the internal pressure of the cap 
31 with the pump 33. the discharging state of ink 
can be made good. The carriage 20 is located at 
the home position as the non-recording position 
except when the recording head 10 performs re- 

40 cording, so that the discharge port may be pro- 
tected there with the. cap 31. And, the constitution 
is made so taht attachment and detachment of the 
recording head 10, may be performed necessarily 
at the home position. The above-mentioned con- 

45 stitution is the same as in the" first embodiment. 

Next, by referring to Figs. 10A and 10B, the 
constitution of the recording head 10 is described. 
In these Figures, the recording head 10 of the ink 
tank integration type is equipped with a recording 

so . head element 10c provided with an electrothermal 
. transducer not shown as the energy generation 
means for generating thermal energy as the'energy 
to be utilized W discharging^ As the energy 
generation means to be employed for such record- 

55 ing head element, otherwise' a piezoelectric ele- 
ment, etc. can be also employed. However, the 
constitution by' use 6t. the electrothermal trans- 
ducer as mentioned above having the advantages 
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of simple constitution, lowered production cost and 
possibility of high densification may be preferably 
utilized. 

10a is a connecting terminal for transmitting 
the recording signal (electrical signal), 10b a guide 
pin which becomes the rotation center of the re- 
cording head 1 during attachment and detachment 
relative to the carriage by fitting to the carriage 20 
as described below. The recording head element 
10c is provided with a plurality of ink discharge 
ports 10d on the front surface. The connecting 
terminal 10a is provided with a concavity 1 0f which 
is a portion recessed by about 1 to 2 mm toward 
inside with longitudinal length X = 35 mm and 
lateral length Y = 10 mm for preventing contami- 
nation with ink, etc. and deformation, etc. of the 
connecting termianl 10a by touching with hands 
during handling. Behind the recording head is pro- 
vided a fixing hook 10g (see Fig. 6A) for fixing the 
recording head through engagement with the nail 
portion of the carriage 20. And as the characteristic 
point of this embodiment, a rib 11 as the position- 
ing member is" provided on substantially the 
straight line connecting the ink discharge port 10d 
and the connecting terminal 10b. The rib 11 per- 
forms positioning through engagement of the posi- 
tioning member of the carriage 20 as described 
later. 

Referring now to Figs. 11 A and 11b, the con- 
stitution of the carriage 20 is described. In these 
Figures, 20a is the connecting terminal bonded to 
the connecting terminal 10a on the carriage side of 
the recording head 10, 20b the fitting portion fitted 
to the guide pin 10b of the recording head 10, 20c 
the connecting terminal 10a, 20a the elastic mem- 
ber for giving an adequate pressure contact force 
(20 to 50 g per one terminal) during bonding of the 
20a. for which chloroprene rubber, urethane rubber, 
moltprene rubber, etc. may be used as preferable 
material for having optimum modulus of elasticity. 
21 is a positioning member formed at the concavity 
for effecting positioning through engagement with 
the positioning rib .11 of the recording head 10. The 
positioning member on the inserted side is tapered 
as shown in Fig. 11b, 22 is a plate spring 'provided 
to take balance with the pressure forces of con- 
necting terminals. 10a, 20a, and has the hop-up 
function during dismantling of the head as de- 
scribed below. 23 is engaged with the fixing hook 
10g of the recording head 10 to fix and, hold the 
recording head 10, 50 is a flexible" feabl^ for trans- 
mitting, electrical signals from the recording control 

section not shown to/tne connecting terminal 20a of 

the carriage. . 

The mounting .method /of f the recording head in 
. the constitution as described .above is described in 
• detail by referring to f : Bgs. \ 2A, 12B, 12C and 12D. 
Rg. 12A shows the state of mounting initiation 



state, Fig. 12B the first state in the course of 
mounting. Fig. 12C the second state in the course 
of mounting and the Fig. 12D the state on comple- 
tion of mounting., 
s First, as shown in Fig. 12A, when the recording 

head 10 is placed on the carriage 20, the guide pin 
10b of the recording head and the carriage 10 at 
the bottom of the recording head are guided by the 
guide surface 20h and the tip end 20t of the lock 
10 lever 20i. and moves readily in the direction A in 
the Figure by the weight of the recording head 1. 
Next, as shown in Fig. 12B, when the guide pin 
10b is fitted into the fitting portion 20b, the rear 
end portion of the recording head 10 comes off 
*5 from the lock lever 20i, to rotate the guide pin 10b 
in the direction C with the guide pin 10b as the 
center, whereby the fixing hook lOg comes against 
the lock lever as shown in Rg. 12C. At this time, 
for positioning of the recording head 10, the side 
20 face 11a of the rib 11 (Fig. 10B) begins to be fitted 
into the inside face 21a (Fig. 11b) of the positioning 
member 21 of the carriage 20 to effect positioning 
in the direction x in Fig. 1 1B. 

Next, when the rear end of the recording head 
25 10 is compulsorily pushed up in the direction D in 
Fig. 12C, the discharge port surface from the state 
as shown in Fig. 12C contacts little by little from its 
upper portion the elastic portion of the cap 31. 
Then, the connecting terminals contact successive- 
30 ly from the discharge port side, then the pads of 
connecting terminals 10a, 20a successively from 
the discharge port side, until finally the fixing hook 
10g is hooked by the nail portion 23 of the lock 
lever 20i to become the state held by fixing as 
35 shown in Fig. 12D. whereby the connecting termi- 
nals 10a and 20a are correctly connected elec- 
trically and mechanically. At this time, the dis- 
charge port is also surely capped. At this time, the 
front surface 11b of the positioning rib 11 of the 
40 recording head and the inner rear surface 21b of 
the positioning member 21 of the carriage 20 come 
against each other, whereby the positioning in the 
direction y in Rg. 11B is effected (see "Figs. 10B, 
11b). " ' '" v 

45 In the constitution capable of performing the 
actuation as described above, since the guide pin 
10b, namely the rotation center of the recording 
head 10 is provided within the range PC in Fig. 
12D upwardly of the position* corresponding to the 
so cap and in front of the position PT of the connect- 
ing -terminal, the' froht^surface (namely discharge 
port) and the cap 31 of the recording head element 
10c. and the connecting terminals 10a and 20a are 
" r ' adequately contacted or connected with each other 
55 ' without interference With'other portions; 

Further, by slight rubbing mutually between the 
connecting terminals during mounting of the re- 
cording head 10, foreign matters existing on the 
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terminal surface can be also shaven off or scraped 
off to give the action of effecting surely electrical 
connection. 

This manner is described in more detail by 
referring to Figs. 13A to 13E. 14A and 14B. Fig. 
13A through 13E show the manner in which the 
connecting terminals are bonded to each other. 
Figs. 14A and 14B are schematic illustrations par- 
tially enlarged of one of a plurality of electrode 
pads as unit elements of connecting terminal, 
showing the states at the beginning of contact and 
on completion of connection. 

The plural number of electrode pads 13 of the 
connecting terminal 10a of the recording head 10 
of this embodiment are made of lead frame of 
metal, etc.. with the contact points being made flat. 
The plural number of electrode pads 24 of the 
connecting terminal 20a of the carriage 20 are 
worked into semispherical projected shapes by ap- 
plication of plating to the terminal on the flexible 
cable 50. Corresponding to the mounting actuation 
of the recording head, first the electrode pads from 
the discharge port side will contact from the state 
in Fig. 13A as shown in Fig. 13B, and successively 
as shown in Rg. 13C. In transferring from Figs. 
13B to 13E, the pads are rubbed mutually one to 
one to maintain good electrical contact. 

The pressure contact force at the contact point 
of the pad is controlled through deformation of the 
elastic member 20c. whereby superfluous contact 
force can be absorbed to give adequate pressure 
contact force. When mounting of the recording 
head is completed, as shown in Fig. 13E. the 
position of the connecting terminal 20a of the car- 
riage is positioned lower than the position in Fig. 
1 3A. whereby the pressure contact force is applied 
upwardly with the elastic member 20c. Such pres- 
sure contact force is balanced with the forces of 
the nail 23 and the fitting portion 20b of the car- 
riage. Further, connection of the terminal is de- 
scribed in detail by referring to Figs. 14A and 14B. 
In Figs. 14A and 14B, I shows the contact position 
of the electrode pad 12 at the beginning of contact, 
and J the contact position of the electrode pads 1 3, 
24 under the final state. Through the slippage k 
between the contact points, even when foreign 
matters may be adhered on the contact point ter- 
minal surface, they can be scraped off to effect 
sure electrical connection. For connection, as de; 
scribed above: (k > <0) to be effected, .the constitu- 
tion is required to be .made such that the rotation 
center as the standard , for .rotation should be posi- 
tioned with, a predetermined, distance in the direc- 
tion of the normal line ; 13-2 of the contact portion of 
the electrode pad : 13 of the ^recording- head from 
the . tangential line t «.13,-1 of -the contact, portion, and 
also the electrical pad 24 of the carriage 20 should 
be dislocated (m > 0) when the head 10 is moun- 



ted. 

Next, the method for dismantling the recording 
head 10 is to be described. 

First, when the lock lever 20i is moved by 

s pressing in the direction EJ in Fig. 12D, the fixing 
hook lOg is disengaged from the nail 23 to release 
fixing of the recording head 10. Then, by the plate 
spring 22 provided for taking balance with the 
connecting terminals 10a, 20a. the rear portion of 

70 the recording head is hopped up through elastic 
force, and can be readily taken out. 

Further, in the above-described embodiment of 
the present invention, the ink discharge port lOd. 
the positioning rib 11, the electrical connecting 

/s terminal 1 0f are all provided so as to be over- 
lapped at least a part of the respective elements on 
substantially one straight line in the recording head 
element 10c t the positional relationships of the 
three elements can be held with high precision. 

20 Also, in the present embodiment, further the above 
three elements are provided on one end side 
where the recording head is located, and further 
the cap is located on the above straight line in the 
home position. According to this constitution, the 

25 positioning member for carriage and electrical con- 
necting terminals can be arranged on one side of 
the recording head and the carriage, whereby an 
extremely advantageous constitution in aspect of 
practical armoring such as withdrawing of flexible 

30 cable, etc. is given, and also unsure capping due to 
positional slippage can be prevented to make the 
probability of breaking of the recording head and 
the cap accompanied with mounting actuation of 
the recording head very lower. 

35 As described above, according to the mounting 

method of the first embodiment of the present 
invention, there is no breaking by way of rubbing of 
connecting terminals than is necessary and the 
recording head will receive no bad influence from 

40 outside, and the recording head can be positioned 
to the correct position of the carriage. 

Further, the ink discharge port of the head, the 
positioning member and the electrical connecting 
member can be arranged in this order on substan- 

45 tiaily straight line, whereby attachment and detach- 
ment of the recording head can be done simply 
and. surely, while positioning the position of the ink 
discharge port and the position of the electrical 
connecting terminal relative to the carriage with 

so high" precision. ^ ' J 

it ,/ l n .Thus, by one actuation of "mounting ' of the 
recording ^ head,' at least the three : operations of 
positioning of Head; electrical connection Capping 
pan be completed. 

55 Also, in the 1 above second embodiment the 
cap. the positioning rib and the connecting terminal 
aire ion substantially' straight linel TTiaf is, they are 
not completely coincident on one straight line, but 
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a part of the respective elements are deviated from 
the straight line, but of course they can be made 
coincident with each other. 



[Third embodiment] 

In the first and the second embodiments as 
described above in detail, description has been 
made about the mounting actuation accompanying 
the rotational actuation from the upper direction to 
the lower direction as the direction (yz) crossing 
the moving direction of the carriage. 

In this third embodiment, in addition to the 
rotational actuation in the direction (yz) as men- 
tioned above, rotational actuation within the plane 
(xy) in parallel to the moving direction of the car- 
riage. And, as the joining actuation of the connect- 
ing terminal, as different from the above first and 
second embodiments, rotation within a plane in 
parallel to the moving direction of the carriage is 
utilized. 

Such actuations would be readily understood 
by addition of geometrical considerations. 

Thus, still more protection of the connecting 
terminal can be effected, and also protection of the 
positioning member can be strengthened. 

Also, in this third embodiment, as different 
from the first and the second embodiments, since 
two rotational actuations are accompanied, no rota- 
tion center as shown in the first and the second 
embodiments is provided. However, it is a constitu- 
tion for accomplishing the object of the present 
invention, and can invariably exhibit the effect for 
that purpose and is of course included within the 
category of the present invention. 

In the following embodiments, the first constitu- 
tion of the present invention is that, in an ink tank 
integrated type recording head detachable relative 
to an ink jet recording device, the head has a 
recording portion for ink discharging protruded for- 
wardly from the ink tank and a positioning portion 
of the recording portion relative to the recording 
device, with the positioning portion . being posi- 
tioned inside of the boundary of the space formed 
by the boundary comprising connection mutually 
between the ends on the side where the recording 
portion is positioned and the outer surface of the 
recording head. 

Alternatively, it is made such that in an ink tank 
integrated type recording head . detachable, relative 
to the ink jet recording.device. the head has an ink 
-tanky a - recording -portion mounted, onto .the ink 
tank, the recording portion having a base plate 
adhered to. the ink tank and a plurality of. regions 
for positioning of the element recording portion 
provided on the base, plate itself, with the position- 
ing regions being made the positioning portions of 



the ink tank integrated type to the main body of the 
recording device. 

Further, it is made such that in an ink tank 
integrated type recording head detachable to the 
5 carriage of the ink jet recording device, the head 
has an electrode portion which receives driving 
signals from the main body of the device by elec- 
trically connecting to the power supplying portion 
provided on the carriage for mounting the main 
w body, a positioning portion, which is provided ar- 
ound the recording portion held integrally with the 
recording head, for positioning the recording por- 
tion of the recording head into the carriage through 
engagement with the receiving portion for position- 
15 ing on the carriage, and an impeding portion for 
impeding electrical connection of the electrode por- 
tion with the power supplying portion and also 
impeding engagement of the positioning portion 
with the receiving portion for positioning through 
20 sliding with the carriage, the above electrical con- 
nection and the above engagement being made 
tolerable when the impeding portion becomes a 
concavo-convex engagement with the carriage. 
Further, it is made such that in a carriage of an 
25 ink jet recording device for mounting a detachable 
ink jet recording head, the carriage has a receiving 
portion for receiving the positioning on the record- 
ing portion side provided on the recording head, a 
protruded portion inserted into the concavity of the 
30 recording head and equipped with a power sup- 
plying portion to be connected electrically to the 
electrode portion within the concavity, a sliding 
portion which inhibits engagement of the position- 
ing portion with the receiving portion for positioning 
35 and also impeding electrical connection by sliding 
relatively with the recording head for mounting of 
the recording head, an engaging receiving portion 
which affords engagement of the positioning, por- 
tion with the receiving portion for positioning and 
40 electrical connection through concavo-convex en- 
gagement with the recording head, and a holding 
means for maintaining the mounting position of the 
recording head. 

Further, it is made such that in an ink jet 
45 recording device equipped with a cap -for covering 
over the recording portion of the head through 
adhesion to an ink jet recording head, the device 
has a carriage having a mounting position for 
mounting the ink jet recording head at the position 
so opposed to the above cap. a guide portion for 
guiding the recording head while maintaining a gap 
between the cap and the recording portion, so as 
to prevent contact of the recording portion of the 
recording head with the cap.- in mounting the ink jet 
55 recording head onto the carriage in 1 the 1 position, a 
concavo-convex engaging portion to the recording 
' head existing on the extended line from (the guide 
portion which affords adhesion of the recording 
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portion to the cap substantially simultaneously with 
mounting of the recording head on the recording 
head positioning region of the carriage, and a re- 
cording head holding means equipped with an 
elastic portion which ensures concavo-convex en- 
gagement by imparting an elastic force. 

In the prior art, an exchangeable, detachable 
type recording head (recording head cartridge) had 
a positioning portion at the position which is outer 
surface of the cartridge, including the end, and 
therefore damaging or attachment of dust, etc. 
sometimes occurred by falling, whereby the inher- 
ent positioning portion may come out of order. 

However, according to the present invention, 
since the positioning portion is formed within the 
space where the positioning portion can be posi- 
tively protected, and therefore it has become possi- 
ble to effect positioning correctly even if incon- 
veniences in operation may occur to cause falling 
or end contamination to occur. 

Also, in integration of the ink tank and the 
recording head, the positioning of the cartridge to 
the main body has been effected with the ink tank 
as the center, and in addition, one which also 
effects positioning of the recording head itself, or 
one having further the positioning portion of the 
recording head added has been considered. How- 
ever, while these proved to be poor in precision, in 
the present invention, since also the positioning of 
the cartridge of the cartridge and the recording 
portion of the recording head is performed relative 
to the base plate of the recording head, positioning 
with high precision can be accomplished. 

Further, according to the present invention, 
damaging of the positioning portion, the electrode 
portion of the cartridge during attachment and de- 
tachment can be reduced to great extent, whereby 
damaging of the carriage itself relative to the car- 
tridge can be prevented to great extent. As the 
result, the positioning precision can be improved to 
great extent. Since the electrode is located within 
the concavity, there is the electrode protection ef- 
fect, and also lowering in positioning precision with 
dust. etc. attached on the electrode can be pre- 
vented. 

In addition, according to the present invention, 
the discharge function of the head , can be main- 
tained by ensuring quickly the capped state during 
cartridge mounting, while^ preventing damaging of 
the cap and the? head. , 

Those corresponding to the above expressions 
and the constitutions as described in the embodi- 
' ment of the present inventions are included in the 
present invention. In the concavo-convex engage- 
ment (portion) , in the = above-mentioned constitu- 
tions,, all embodiments are included, in the present 
invention, provided that one is convexity, the other 
is concavity or a combination of both. Also, the 



present invention is inclusive of all combinations 
with any desired constitution of the above technical 
thoughts. 

Referring now to the drawings, the present 

s embodiment is described specifically and in detail. 

Fig. 15 is a schematic perspective view of the 
ink jet recording device (ink jet printer) according 
to the embodiment of the present invention. Fig. 
16A is a schematic perspective view of an ink tank 

w integrated type recording head cartridge (recording 
head) to be mounted on the printer as viewed from 
the bottom side. Fig. 16B is a schematic perspec- 
tive view of the same as viewed from the top side, 
Fig, 16C is a schematic bottom view of the same, 

f5 and Fig. 17 is a schematic sectional view of the 
same. Fig. 18A is a schematic perspective view 
showing a constitutional example of the carriage as 
the mounting member for mounting the recording 
head. Fig. 18B and Fig. 18C are respectively a 

20 schematic top view and a schematic back view of 
the same. 

By use of these Figures, the outline of the 
embodiment of the present invention is described. 
First, in Fig. 15, the carriage 20 having the 

25 recording head 10 mounted thereon is guided 
along the paper delivery roller 60 by the guide 
shaft 70. the recording head 10 discharges ink 
toward the surface of the recording paper P as the 
recording medium, and forms an image with the 

30 attached ink droplets, thereby performing record- 
ing. 30 is the discharge restoration means located 
at. for example, the home position of the carriage 
20. This is constituted of a cap 31 comprising an 
elastic material such as rubber, etc. provided for 

35 protecting the discharge port by covering over the 
discharge port and also preventing securing of ink 
by prevention of drying of the discharge port vi- 
cinity including the discharge port, and a suction 
pump 33 communicated to the cap 31 through an 

40 elastic tube 32. And, by sucking ink and/or air 
through the discharge port by reducing the pres- 
sure internally of the cap 31 with the pump 33 to 
remove factors for causing defective -discharge 
such as thickened ink, bubbles, etc., whereby the 

45 discharging state' of ink can be made good. The 
carriage 20 is located at the home position as the 
non-recording position except when the recording 
head 10 performs recording, so that the discharge 
port may be protected there with the cap 31. And. 

so in this embodiment, - the constitution 's made so 
that attachment and detachment of the recording 
head 10 may be '-performed necessarily at the 
home position. The'^Bove constitution is substan- 
tially the' same a^ in the' r first and the second 

55 embodiments as described above. 

Next, by referring to Figs. 16A through 16C 
and Fig. 17, 'the constitution bf'the recording head 
is described. In this embodiment, the recording 
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head is constituted of a recording head element 
311 and an ink tank 312 which are integrated. 

Here, the recording head element 311 is pro- 
vided, as the energy generation means for generat- 
ing the energy to be utilized for discharging ink, 
with a discharging portion 31 id having an ink dis- 
charge port on the front surface by use of an 
electrothermal transducer in the form which acts 
thermal energy on ink corresponding to current 
passage. As the energy generation means, other- 
wise an electromechanical transducing element, 
etc. can be also employed. However, the constitu- 
tion is made in this embodiment by use of an 
electrothermal transducer, because the preparation 
steps are simple, the production cost is low and 
also high density integration of discharging ports or 
liquid channels communicated thereto can be ef- 
fected, and a plurality of discharging ports and 
liquid channels communicated thereto are pro- 
vided, with arrangements of electrothermal trans- 
ducers in the respective liquid channels. 

31 le is a connecting terminal having the elec- 
trode portion for supplying electrical signals to the 
electrothermal transducer, and in this embodiment, 
for example, it has dimensions of X = 30 mm and 
Y = 10 mm in Fig. 16A and arranged within the 
head element housing portion 310a opened on the 
recording head 10 side, whereby contamination of 
the connecting terminal 31 1e with ink, etc., occur- 
rence of damage, abrasion, deformation, dust at- 
tachment by touching with hands of the operator 
during handling, breaking of the electrothermal 
transducer by electrostatic charges are further pre- 
vented. This positional relationship is different from 
the embodiments in the foregoing first and second 
embodiments. 310b is a guide member as the 
sliding portion which becomes the guide in mount- 
ing the recording head 10 onto the carriage 20, and 
in this embodiment the; extended length is made L 
= 3 mm (see Fig. 16C). 310c is a fixing pin which 
forms the auxiliary projection for positioning receiv- 
ing the urging force for fixing the recording head 
by engagement with the fixing lever 340 provided 
rotatably on the carriage "20 as described later by 
referring to Figs. 18A to 18C. This pin may be also 
provided behind the base plate 313 integrally 
therewith, and with such, constitution, further preci- 
sion can be ensured. - 

310d, 310e and 310f are positioning portions 
... : which form ; the respective standard, faces m the x 
direction, y direction , and z direction crossed per- 
pendicularly to one another in Figs. 16A to~J6C, for 
- fixing :the recording . head- ,10 to a predetermined 
position of the carriage 20 by contacting the stan- 
i dard face of the.carriage 20. . , . ♦ 
. The. respective faces 3 tpd, 310e and : 310f in 
these x, y and z directions are provided integrally 
on the base plate 313 which forms the supporting 



member of the discharging portion 31 1d of the 
recording head 10. which are arranged substan- 
tially linearly to ensure readily precision in produc- 
tion. Also, these are provided at the position which 
5 hands, etc. of the operator can hardly touch during 
handling as described later, namely below the dis- 
charging portion 31 1d, whereby damage, deforma- 
tion, dust attachment will occur with difficulty. Fur- 
ther, by provision of these standard faces on the 
to base plate 313 nearby the discharging portion 
31 1d, the positioning precision of the discharging 
portion 31 Id during mounting onto the carriage 20 
can be well ensured. More specifically, in this 
embodiment, by providing the positioning portions 
/5 31 Od to 31 Of inside of the boundary of the space 
formed by the boundary obtained by connecting 
mutually the ends on the side where the discharg- 
ing portion 31 1d is positioned (a - g. j in Figs. 16A. 
16B), it becomes possible to effect positioning ac- 
20 curately even if falling or contamination may occur 
because of inconveniences in operation. The base 
plate 313 can be formed of, for example, alu- 
minum, etc. and has the function of dissipating 
heat as the heat dissipating plate for inhibiting 
25 temperature elevation of the recording head 10 
accompanied with driving of the electrothermal 
transducer. The upper and lower portions forming 
the standard face 310d (see Fig. 16B) are to regu- 
late the slanting of the recording head 10, and the 
30 span (interval) should be preferably 15 mm or 
longer in this embodiment, and hence it was made 
16 mm in this embodiment^ However, this can be 
selected to an adequate value depending on the 
size of the device. Also, if regulation of the slanting 
35 poses no problem, the standard face 31 Od may be 
also one. 

Referring to Fig. 17, for introducing ink from 
the ink tank 312 to the recording head element 311 
side, the communication pipe 311a penetrates in- 
40 ternally through the feeding inlet 312k of the ink 
tank 312. Also, the introducing inlet at its tip end is 
provided with a fitter 31 1d. whereby penetration of 
bubbles, etc. from the ink tank 3110 is impeded. 
In connecting the head element 3i 1 and the 
45 ink tank 312, the head element 311 :is. mounted to 
the ink tank 312 in the direction shown by the 
arrowhead A in Fig. 17. At this time, the wall 
portion provided with the opening 31 2b . of the ink 
tank 312 is expanded toward outside as accom- 
60 panieti with engagement of the projection 311b 
provided on the head element 311 withthe tapered 
surface, and simultaneously -the communication 
pipe 311a is penetrated into the feeding inlet 312k. 
And, when the projection 31 1b and the opening 
55 31 2b reach the positions where they are , com- 
pletely opposed to each other, the wall portion is 
restored to the original position through its spring 
characteristic, and the protection 311b is fitted into 
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the opening 31 2b to obtain the mounted state as 
shown in Fig. 17. On the other hand, the commu- 
nication pipe 311a becomes the state with the 
introducing inlet at its tip end pressure contacting 
the absorber 312a impregnated with ink, whereby 
good ink communication can be obtained. In Fig. 
17, 312m is an 0 ring as the sealing material which 
ensures ink sealing at the feeding inlet 312k por- 
tion. 

According to the constitution as described 
above, only by pushing the head element 31 1 
relative to the ink tank 312 in the direction shown 
by the arrowhead A in Fig. 17, connection of the 
both can be effected without requiring any step 
such as adhesion, etc: Also, since the communica- 
tion pipe 311 a provided on the head element. 311 
side is permitted to penetrate into the ink tank 312 
so that its tip end may pressure contact the ink 
absorber 31 2a, whereby the ink communication can 
be ensured. 

In the constitution as described above, the pro- 
jection 311b is provided on the head element side, 
and also the opening 312b provided on the wall 
portion of the ink tank 312 so as to effect engage- 
ment between the projection 311 b and the opening 
312b by utilizing flexibility or elasticity of the wall 
portion in mounting, but the constitution at this 
portion can be determined as desired. For exam- 
ple, in place of forming the wali portion with flexibil- 
ity, even if this may be slightly rigid, the constitu- 
tion may be made such that the projection 311b is 
supported with a spring, etc. so as to be urged in 
the direction projected outwardly and fitted into the 
opening 31 2b through the urging force of the 
spring when the projection 311b is retreated in- 
wardly accompanied with the mounting actuation 
as described above and opposed to the opening 
312b. 

Whereas, in this embodiment, since the head 
element 311 is constituted to have a base plate 
313 extending relatively longer integrated therewith, 
the mounting actuation including positioning can be 
made easier by utilizing this portion, and the moun- 
ted state can be made surer. 

Referring again to Fig. 16C, in this embodi- 
ment, the face of the abutting member 31 2c ar- 
ranged on the element housing portion 310a of the 
ink tank 312 against which the rear end brim 313c 
of the base plate 313 is abutted is formed to a 
~ tapered surface. And, Jn the abutted state as 
shown, registration between the, projection 311b 
and the opening 312b or registration between the 
communication pipe ?3 11 a, and the opening 312k is 
effected. * . , 

" Thus, in mounting the head : element 311 onto 
the ink tank 312. by first abutting the rear end brim 
313c of the base plate 313 against the tapered face 
of the abutting member 312c, and performing the 



actuation as described above by referring to Fig. 
17 under this state, it becomes possible to effect 
connection between the head element 31 1 and the 
ink tank 312. Also, since not only joining can be 
5 effected by fitting of the projection 311b into the 
opening 312b, but also the rear end side 313c of 
the base plate 313 can be pushed against the ink 
tank by the tapered face of the abutting member 
312c. the mounted state can be made surer. 
to Further, employment of such constitution of the 

abutting portion is advantageous with respect to 
working precision and with respect to difficulty of 
occurrence of the position disturbance with burr, as 
compared with the case of forming this in a right 
15 angle hook form. 

Next, by referring to Figs. 18A through 18C the 
constitution of the carriage 20 according to this 
embodiment is described. 

In these Figures, 320a is a connecting terminal 
20 which is the power supplying portion bonded to the 
connecting terminal 31 1e of the recording head 10, 
320b is the guide rail which forms the sliding 
portion for guiding the guide member 310b during 
mounting of the recording head 10 to guide the 
25 recording head to a predetermined position. 320c 
is an elastic member for giving an appropriate 
pressure contact force (e.g. 20 to 50. g per 1 pad) 
during bonding of the connecting terminals 31 1e 
and 320a, for which chloroprene rubber, urethane 
30 rubber, moltprene rubber etc. may be preferably 
used for having appropriate modulus. 

340 is the fixed lever for performing the opera- 
tion to fix the head 10 to the carriage 20, and 
axially supported rotatably on the carriage 20 by 
35 the shaft 341 . And, the fixing lever 340, at the fixing 
position of the recording head 10 (the position of 
340(A) shown by the solid line in Fig. 18C), pushes 
the fixing pin 310c provided on the recording head 
10 in the direction C in Fig. 18C with the pressing 
40 face 340a of the portion 3402, and similarly in the 
direction D with the pressing face 340b of the 
portion 3402, thereby urging the recording head 10 
against the fixing position. Also, during mounting, 
the recording" head 10 is pressed in the direction E 
45 in Fig. 186 with the lower side brim 340c of the 
fixing lever 340. 3401 is the portion for fixing the 
lever 340 to the carriage during head mounting. 

320d, 320e and 320f are positioning receiving 
portions which form the respective standard faces 
so for positioning the recording head on a predeter- 
mined position on the carriage 20, and become the 
positioning standards in the x direction, y direction 
, and' z direction, that is, positioning in the x direc- 
tion is effected by contactinig of the x direction 
55 standard face 320d of the carriage 20 with the x 
direction standard face 31 Od provided on the base 
plate 313 of the recording head 10. Similarly, the 
positioning in the y direction is effected by contact- 
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ing of the y direction standard face 320e of the 
carriage 20 with the y direction standard face 3l0e 
of the recording head 10, and the positioning in the 
2 direction by contacting of the z direction standard 
face 320f of the carriage 20 with the z direction 
standard face of the recording head 1 0. 

320g is the pressing portion for pressing the 
recording head 10 for contacting of the y direction, 
standard faces 310e and 320e. 320h is the press- 
ing portion for pressing the recording head 10 for 
contacting of the z direction standard faces 31 Of 
and 320f. which forms the engagement receiving 
portion. 

In Fig. 18A, 50 is a flexible cable to be used for 
transmitting driving signals from the control circuit 
of the device main body to the recording head 10, 
etc. 

Mounting actuation of the recording head 10 
onto the carriage . 20 is described primarily with 
respect to the y direction and the z direction by 
use of Fig. 19 and Fig. 20. 

First, the recording head 10 is set at a pre- 
determined position on the carriage 10 where the 
guide member 310b is guided by the guide rail 
320b, and mounting is begun from this position 
(the position of 310(a) in Fig. 19). 

In this embodiment, mounting actuation is done 
at the home position where the discharge port 
surface is opposed to the cap 31. but at this time, 
a predetermined distance (2 mm in this embodi- 
ment) is ensured between the discharge port sur- 
face 31 Oi of the recording head 10 and the cap 31 
with extension L = 33 of the guide member 310b 
(see Fig. 16C), whereby the inconvenience of con- 
tacting of the recording head 10 with the cap 31 
can be prevented. 

. As the recording head 10 is slided downward 
under the state with the guide member 310b being 
guided by the guide rail. .320b. the recording head 
10 is mounted to the position shown by 310(b) in 
Fig. 19. At this time, the rear end* side of the 
recording head 10 becomes the state stopped by 
engagement at the upper end ,of .the pressing por- 
tion 320g, whereby further mounting is once im- 
peded. 

When the fixing lever 340 is operated from the 
position of 340(B) shown by the broken line in Fig. 
18C to the position of 340(A), the recording head 
10 is pushed out in the E direction in Fig. 19 (y 
direction) with the pressing forci v P3. (see Fig. 18B) 
given by the lower side brim 340c pf the fixing 
-4ev£r,340. and also pushed down in the direction D 
- infFigo;18C with the pressing force, of the pressing 
face 340b. By this, tine rear end of the recording 
head 10 comes beyond the pressing portion 320g 
to be set at the position shown by ' 310(C) in Fig. 
- 19, thus completing the mounting actuation of the 
recording head 10. 



At this time, as shown in Fig. 19 and Fig. 20, 
on the recording head 10 acts the force Pi from 
the tapered portion of the pressing portion 320h 
through the guide member 310b to press the re- 
s cording head tip end portion elastically toward the 
carriage bottom side. Also, the force P 5 acts from 
the front surface toward the rear end (see Fig. 
18B) ( and also the force P2 acts from the pressing 
portion 320g through the recording head rear end 
10 side, whereby the recording head 10 is pressed 
elastically toward the cap 31 side. By this, the y 
direction standard face 31 Oe of the base plate 313 
of the recording head 10 and the z direction stan- 
dard face 31 Of, the y direction standard face 320e 
75 of the carriage 20 and the 2 direction standard face 
320f come into contact, respectively, whereby posi- 
tioning with respect to the y direction and the z 
direction of the recording head 10 is effected. 

Next, the mounting actuation of the recording 
20 head 10 onto the carriage 20 is described primarily 
with respect to the x direction by use of Figs. 21 A 
and 21 B, and Figs. 7A to 7C. 

As shown in Fig. 21 A, as accompanied with the 
operation of the fixing lever 340, its pressing face 
25 340a is engaged with the fixing pin 310c, to act 
urging force in the c direction. On the other hand, 
on the fixing pin 310c acts the force in the D 
direction with the pressing face 340b (see Fig. 
18C) and also the force in the E direction acts from 
30 the rear end of the recording head 10. By the 
action of the force in the E direction, the recording 
head 10 moves in the y direction, as shown in Fig. 
21(B) whereby the portion of the base plate 313 
provided with the positioning standard face 310d in 
35 the x direction comes beyond the tapered face 
320d of the portion provided with the positioning 
standard face 320d of the carriage 20, thus effec- 
ting positioning in the x direction of the recording 
head 10 through opposed contact of the both stan- 
40 dard faces 310d, 320d on completion^ mounting. 

At this time, since the force acts on the record- 
ing head 10 from the carriage 20 side through the 
fixing pin 310c and the x direction standard face 
310d, the terminals end 311e and the 320a .come 
45 into contact under pressed state. 

Here, the process reaching connection be- 
tween the connecting terminals 31 1e and. 320a is 
described by use of Figs. 22A to 22C. The states 
22[A] to 22[C] in the Figures correspond to the 
so respective states 31 0[a] to 310[c] of the recording 
head 10 in Fig. 19. • : r ' r * 

First, in the process reaching from tha state of 
310(a) to the stated 310[b) in Fig.:19,> thetermi- 
nals 11e, <-20a >v are in the positional relationship 
55 shown by 310[a] in Figs; 22A to 22C; andrare not 
in contact with each other. 

As the process ; from the stater 31 0[B] to the 
state 310(C] in Fig. 19 proceeds, namely as the 
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fixing lever 340 is operated, the state becomes as 
shown in Fig. 22B t whereby the terminals 31 1e. 
320a begin to come into contact with each other. At 
the same time, the terminal 31 1e slides on the 
terminal 320a in the same direction, as accom- 
panied with the movement of the recording head 
10 in the E direction. Therefore, in this process, 
even if coating or foreign matter due to ink con- 
tamination may exist or protective film may be 
provided, these can be scraped off to refresh the 
contact surface. Also, since said sliding is per- 
formed mutually one to one corresponding pads in 
the vicinity of their connected position, the risk of 
damaging terminals can be markedly reduced. 

And, when "mounting is completed as shown by 
310[c] in Fig. 19. the terminals 31 1e, 320a become 
the state as shown in Fig. 22C, whereby good 
connected state is obtained at the predetermined 
position. 

Also, the discharging surface of the discharge 
portion 31 id is bonded for the first time to the cap 
31 . whereby damaging of the both during mounting 
process can be prevented, and quick protection of 
the discharging surface after mounting can be ef- 
fected. 

As described above, according to this embodi- 
ment, in connecting the connecting terminals, elec- 
trical connection can be effected with the optimum 
force without damaging terminals, and which can 
refresh their surfaces, and also it becomes possible 
to mount the recording head including said connec- 
tion by way of simple actuation, and yet sure 
positioning and protection of the discharge portion 
can be also done on completion thereof. 



Claims 

1. An ink jet recording device equipped with: 

a recording head having a discharge port for dis- 
charging ink, an energy generating element for 
generating ink through said discharge port, and a 
first electrical connecting terminal; and 
a carriage provided with a second electrical con- 
necting terminal for mounting said recording head 
thereon, 

wherein the mounting actuation of said recording 
head onto said carriage includes rotation of said 
recording head, and a plurality of unit elements of 
said first electrical connecting terminal and a plural- 
ity of unit„elements of said second electrical con- 
necting terminal are coupled while , being rubbed 
one to one with each other during the mounting 
actuation of said recording head. lJ - ; 

2. An ink jet recording head according to Claim 
1, wherein said first connecting terminal is. provided 
on the surface different from that on which said 
discharge port is provided. 



3. An ink jet recording device according to 
Claim 1 , wherein said discharge port is provided in 
the front surface, and said first connecting terminal 
is provided at the bottom surface. 

s 4. An ink jet recording device according to 

Claim 1, wherein said recording head has the dis- 
charge port at the portion protruded from the first 
surface, and said first connecting terminal arranged 
in the concavity of the surface crossed perpendicu- 

w larly with said surface. 

5. An ink jet recording device according to 
Claim 1 , wherein said energy generating element is 
an electrothermal transducer. 

6. An ink jet recording device according to 
15 Claim 1, wherein said recording head is a head 

which discharges ink by utilizing heat energy. 

7. An ink jet recording device according to 
Claim 1, wherein said recording head has an ink 
tank for housing ink integrally therewith. 

20 8. An ink jet recording device according to 

Claim 1, wherein said recording head has an ink 
tank for housing ink integrally therewith, and an ink 
absorber is arranged in said ink tank. 

9. An ink jet recording device according to 
25 Claim 1. wherein said recording head has a dis- 
charging portion having an ink tank, a discharge 
port and an energy generating element, a base 
plate having said discharging portion arranged 
thereon, and a positioning portion formed on said 

30 base plate. 

10. An ink jet recording device according to 
Claim 9, wherein said base plate has heat dissipat- 
ing function. 

11. An ink jet recording device according to 
35 Claim 1, wherein said recording head has a guide 

member for guiding said recording head during 
mounting of said recording head onto said carriage. 

12. An ink jet recording device according to 
Claim 1 , wherein said recording head has a projec- 

40 tion for aiding positioning to receive the urging 
force for fixing said recording head on said car- 
riage arranged thereon. 

13. An ink' jet recording device according to 
Claim 1, wherein said recording head has a pbsi- 

45 tioning member which becomes the standard for 
effecting positioning relative to said carriage ar- 
ranged thereon. 

14. An ink jet recording device according to 
Claim 1 , wherein said recording head has the dis- 

50 charge port. arranged at the portion protruded from 
the front surface of thVink tank for housing ink 
arranged thereon; and 'tKe positioning portion is 
ar/anged/be^ th§' dis- 

charge port surface [ having said discharge port 

si arranged, thereon. Vj ! | Cv — 

15. An ink jet recording device according to 
Claim x! whierein said recording head Has a con- 
cavity for performing positioning by engagement 

15 
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with the concavity of said carriage arranged there- 
on. 

16. An ink jet recording device according to 
Claim 1 , wherein a positioning member is arranged 
so that after positioning in the moving direction, the 
positioning may be effected in the direction 
crossed therewith. 

17. An ink jet recording device according to 
Claim 1, wherein said positioning portion is ar- 
ranged internally of a space which can positively 
protect said positioning portion. 

18. An ink jet recording device according to 
Claim 1. wherein said positioning portion is ar- 
ranged between a space formed between the 
boundary- formed by connecting mutually the ends 
on the side where the discharge pert is positioned 
in the recording head, and the outer surface on the 
discharge port side of the ink tank. 

19. An ink jet recording device according to 
Claim 1 , wherein the site which becomes the stan- 
dard for rotation of said recording head is posi- 
tioned on said discharge port side from said first 
connecting terminal and at the position on the 
opposite side with respect to said first connecting 
terminal with said discharge port sandwiched there- 
between. 

20. An ink jet recording device according to 
Claim 1, wherein the mounting actuation of said 
recording head is accompanied with rotation ac- 
tuations in a plurality of directions. 

21 . An ink jet recording device according to 
Claim 1, wherein said rotation actuations include 
rotation from upward to downward, and rotation 
within a plane in parallel to the moving direction of 
the carriage. 

22. An ink jet recording device according to 
Claim 1 t wherein the mounting actuation of said 
recording head comprises the process of sliding 
said recording head downwardly by utilizing a 
guide member, and subsequently the process of 
moving it forwardly and also further downwardly by 
utilizing a fixing lever. 

. 23. . An ink jet recording device according to 
Claim 1. wherein the mounting actuation of said 
recording head is accompanied with forward move- 
ment by utilizing said fixing lever and also move- 
ment in the lateral direction during the process of 
further moving downwardly. 
. 24. An ink jet recording device according to 
Claim 1, wherein the. constitution is made so that 
♦ the foreign matters attached on the connecting 
terminals, can .be rerndved by the mounting ac- 
tuation of, said recording head. c 
. . 25^ An ink jet recording device^ -according to 
Claim ll .^wherein the guide member arranged on 
the. discharge port side of said recording, head has 
. the function of preventing of contact' the discharge 
port with, the cap in the course of the recording 



head mounting actuation. 

26. An ink jet recording device according to 
Claim 1 . wherein the site which becomes the stan- 
dard for rotation of said recording head is the 

5 rotation center. 

27. An ink jet recording device according to 
Claim 26, wherein the constitution is made such 
that said rotation center is arranged at a position 
having a predetermined distance in the normal line 

w direction of the contact portion from the tangential 
line of the contact portion of said connecting termi- 
nal, and said connecting terminal may be dis- 
located when the head is mounted. 

28. An ink jet recording device according to 
is Claim 1 , wherein the constitution is made such that 

the mounting actuation of said recording head may 
be performed at the home position. 

29. An ink jet recording device according to 
Claim 1, wherein said ink jet recording device has 

20 a cap for covering over said discharge port, and 
said discharge port is covered with said cap si- 
multaneously with completion of mounting of said 
recording head. 

30. An ink jet recording device according to 
25 Claim 1 , wherein the site which becomes the stan- 
dard for said rotation is provided at upper than the 
position corresponding to said cap and within the 
range forwardly of said connecting terminal. 

31. An ink jet recording device according to 
30 Claim 1. wherein said carriage has a positioning 

member which becomes the standard for effecting 
positioning relative to said recording head arranged 
thereon. 

32. An ink jet recording device according to 
35 Claim 1 , wherein said carriage has a concavity 

having a tapered shape which becomes the stan- 
dard for effecting positioning relative to said re- 
cording head arranged thereon. 

33. An ink jet recording device according to 
40 Claim 1, wherein said second connecting terminal 

includes a terminal for supplying power-to the 
discharging energy generating member of the re- 
cording head. 

34. An ink jet recording device according to 
45 Claim 1. wherein said carriage has a member for 

applying force so as to dismantle the recording 
head. 

35. An ink jet recording device according to 
Claim 1, wherein said carriage is provided with a 

so plate spring as the member for applying force so 
as to dismantle the recording head. 

36. An ink jet recording device according to 
Claim 1. wherein said carriage is provided;. with a 
member for applying force so as to hold said head 

55 by engagement with the recording head. 

37. An ink jet recording device according to 
Claim 36, wherein the member for applying force 
so as to hold said head is a fixing lever. 
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38. An ink jet recording device according to 
Claim 1, wherein the unit elements of said second 
connecting member are arranged dislocatably on 
an elastic member. 

39. An ink jet recording device according to 
Claim 38, wherein said elastic member is con- 
stituted of a material selected from chloroprene 
rubber, urethane rubber, moltprene rubber. 

40. An ink jet recording device according to 
Claim 1, wherein said discharge port, said first 
connecting termianl and the positioning member 
are arranged substantially linearly. 

41. An ink jet recording device according to 
Claim 1, wherein said discharge port, said first 
connecting tefmiani and the positioning member 
are arranged on one side of the recording head. 

42. An ink jet recording device according to 
Claim 1, wherein said discharge port, said first 
connecting terminal, the positioning member and 
the cap are arranged substantially linearly. 

43. An ink jet recording head having a dis- 
charge port for discharging ink and an energy 
generation means for generating energy for dis- 
charging ink, which is detachable relative to the 
mounting means for mounting the recording head 
onto the recording head of an ink jet recording 
means, characterized in that the recording head 
has a surface having the discharge port provided 
thereon, an electrical connecting terminal provided 
on a surface forming a specific angle crossed with 
the surface and a rotation center portion in attach- 
ment and detachment relative to the mounting 
means of the recording head, the center axis of the 
rotation center portion is parallel to the surface 
where the discharge port is provided and the sur- 
face where the connecting terminal is provided, 
with its position being made on the side opposed 
to the connecting terminal with respect to the sur- 
face where the discharge port is provided and 
outside the range where the discharge, port is pro- 
vided, and on the discharge port side relative to the 
connecting terminal near the surface side where 
the discharge port is provided. ^ 

44. An ink jet recording device, comprising an 
ink jet recording head having a discharge port for 
discharging ink and an energy generation means 
for generating energy for discharging ink, wherein 
the recording head has a surface having the dis- 
charge port provided thereon, an electrical con- 
necting terminal provided on a surface forming a 

' specific angle crossed with, the surface and a rota- 
tion center portion in attachment and detachment 

' relative to: the mounting means of the recording 
head, the center axis of ;the. rotation center portion 

' is parallel tc:the surface where the discharge port 
is provided and - the surface where the connecting 
terminal is provided, with its position being made 
on the side opposed to the connecting terminal 



with respect to the surface where the discharge 
port is provided and outside the range where the 
discharge port is provided, and on the discharge 
port side relative to the connecting terminal near 
5 the surface side where the discharge port is pro- 
vided and 

a mounting means having a site to be engaged to 
the rotation center for mounting the recording head. 

45. A method for mounting a recording head 
w having a discharge port for discharging ink, an 

energy generation means for generating the energy 
for discharge of the ink through the discharge port 
and an electrical connecting terminal provided on a 
surface forming a specific angle crossed with the 

is., surface where the discharge port is provided, 

characterized in that the recording head is mounted 
by engaging the rotation center portion having a 
center axis in parallel to both the surface where the 
discharge port is provided and the surface where 

20 the connecting terminal is provided and located on 
the side opposed to the connecting terminal with 
respect to the surface where the discharge port is 
provided, outside of the range where the discharge 
port is provided and on the discharge port side 

25 relative to the connecting terminal near the surface 
side where the discharge port is provided, to the 
site corresponding to the mounting means with the 
rotation center portion as the center. 

46. An ink jet recording head having a dis- 
30 charge port for discharging ink and an energy 

generation means for generating energy for dis- 
charging ink, which is detachable relative to the 
mounting means for mounting the recording head 
onto the recording head of an ink jet recording 

35 means, characterized in that the recording head 
has a surface having the discharge port provided 
thereon, an electrical connecting terminal provided 
on a surface forming a specific angle crossed with 
said surface and a rotation center portion in attach- 

40 ment and detachment relative to the mounting 
means of the recording head, the center axis of the 
rotation center portion is substantially parallel to the 
surface where, the discharge port is provided and 
the surface where the connecting terminal is pro- 

45 vided, with its position being made on the side 
opposed to the connecting terminal with respect to 
the surface where the discharge port is provided 
and outside the range where the discharge port is 
provided, and on the discharge port side relative to 

so the connecting terminal near the surface side 
where the discharge port is provided^'and further 
has a positioning member provided between the 
discharge port and the 1 connecting terminal." 

47. An ink jet recording device having an ink 
55 jet recording head having a discharge port for 

discharging ink and an energy generation means 
for generating energy for discharging ink, wherein 
the recording head has a surface having the dis- 
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charge port provided thereon, an electrical con- 
necting terminal provided on a surface forming a 
specific angle crossed with the surface and a rota- 
tion center portion in attachment and detachment 
relative to the mounting means of the recording 
head, the center axis of the rotation center portion 
is substantially parallel to the surface where the 
discharge port is provided and the surface where 
the connecting terminal is provided, with its posi- 
tion being made on the side opposed to the con- 
necting terminal with respect to the surface where 
the discharge port is provided and outside the 
range where the discharge port is provided, and on 
the discharge port side relative to the connecting 
terminaLnear.the surface side where the discharge 
port is provided, further having a positioning means 
provided between the discharge port and the con- 
necting terminal, and 

mounting means having a member engaged with 
the positioning member for mounting the recording 
head. 

48. An ink tank integrated type recording head 
detachable relative to an ink jet recording device, 
characterized in that the head has an ink discharg- 
ing portion having an ink discharge port surface 
protruded forwardly from the ink tank and a posi- 
tioning portion of the recording portion relative to 
the recording device, with said positioning portion 
being positioned inside of the boundary of the 
space formed by the boundary comprising connec- 
tion mutually between the ends on the side where 
the recording portion is positioned and the outer 
surface of the recording head. 

49. An ink tank integrated type recording head 
according to Claim 48, wherein said recording head 
has a base plate adhered to said ink tank by 
holding said discharging portion, and said position- 
ing portion is provided only on said plate. 

50. An ink tank integrated type recording head 
detachable relative to the ink jet recording device, 
characterized in that the head has an ink tank, a 
recording portion mounted onto the ink tank, said 
recording portion haying an ink discharging portion 
having an ink discharge port surface, a base plate 
adhered to the ink tank and a plurality of regions 
for positioning said recording portion provided on 
said base plate itself, with said positioning regions 
being made the positioning portions of the ink tank 

• integrated type to. the main body of the recording 

« . device.- - *--. , . , . . - . . ... 

51. An ink tank integrated type recording head 
according -to : Claim ..,50, wherein the. main body of 
ithe : recording head . comprises a molded product, 
said recording has an electrothermal transducer as 
the discharging energy generating element, said 
base plate is formed of a metal to have the function 
of dissipating heat. . . . . 

52. An ink tank integrated type recording head 



according to Claim 50, which has a projection for 
aiding positioning onto the main body of said re- 
cording device on the extension of said base plate. 
53. An ink tank integrated type recording head 
5 detachable to the carriage of an ink jet recording 
device, 

characterized in that the head has an electrode 
portion formed on the concavity side surface of the 
main body of the recording head, and provided on 

w the mounting means for mounting said main body 
which receives driving signals from the main body 
of the device by electrically connecting to the elec- . 
trical connecting terminal of said mounting means, 
a positioning portion, which is provided around the 

15 recording portion having the ink discharge port 
surface held integrally with the recording head, for 
positioning the recording portion of the recording 
head onto said mounting means through engage- 
ment with the receiving portion for positioning on 

20 said mounting means. 

and an impeding portion for impeding electrical 
connection of the electrode portion with said elec- 
trical connecting terminal and also impeding en- 
gagement of said positioning portion with said re- 

25 ceiving portion for positioning through sliding with 
said mounting means. 

said electrical connection and said engagement 
being made tolerable when said impeding portion 
becomes a concavo-convex engagement with said 
30 mounting means. 

54. An ink tank integrated type recording head 
according to Claim 53. wherein said recording head 
has a base plate for holding said recording head, 
said positioning portion has the first and the sec- 

35 ond projections located at different positions with 
respect to the mounting direction of the main body 
of the recording head, and said recording position 
is held at a predetermined angle by positioning of 
said first and second positions onto said mounting 

40 means. 1 

55. An ink tank integrated type recording head 
according to Claim 53, wherein said recording por- 
tion has an electrothermal transducer as the dis- 
charge energy generatingetement. said base plate 

45 is formed of a metal to have the function of dis- 
sipating heat, and said positioning portion is pro- 
vided only on said base plate. 

56. A carriage of an ink jet recording device for 
mounting a detachable ink jet recording head, 

so characterized in that the carriage has a receiving 
portion for receiving the positioning on the record- 
ing portion side provided on said recording head, 
a protruded portion lor electrode inserted into the 
concavity of said ■ recording : head: and equipped 
55 ' r with an electrical connecting terminal tos be con- 
£ nected electrically to the electrode portion within 
1 the concavity, - ryy] 1 ■ • ; - »*- - 
a sliding portion which inhibits engagement of the 
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positioning portion with the receiving portion for 
positioning and also impeding electrical connection 
by sliding relatively with said recording head for 
mounting of said recording head, 
an engaging receiving portion which affords en- 
gagement of the positioning portion with said re- 
ceiving portion for positioning and electrical con- 
nection through concavo-convex engagement with 
the recording head, and 

a holding means for maintaining the mounting posi- 
tion of said recording head. 

57. A carriage according to Claim 56, wherien 
said receiving portion for positioning and said elec- 
trical connecting member are adapted so as to act 
urging forces with "different directions to said posi- 
tioning portion and said electrode portion, respec- 
tively, under the mounted state of said recording 
head. 

58. A carriage according to Claim 56, having 
an elastic portion which impedes temporarily the 
movement of said recording head relative to the 
direction in which the Concavity of said recording 
head receiving said projection for electrode, and 
also acts an elastic force in the direction in which 
said positioning portion is engaged with said re- 
ceiving portion for positioning when said recording 
head is urged in a direction different from said 
direction. 

59. A carriage according to Claim 58, wherein 
said holding means has an operation lever for 
aiding mounting to perform said urging, and said 
operation lever has an engaging portion which is 
engaged with the end of said recording head to 
permit it to move in said different direction. 

60. A carriage according to Claim 59, wherein 
said operation lever is positioned at the extended 
portion in the arrangement direction of said posi- 
tioning portion and said electrode of said recording 
head to be mounted, and has an engaging portion 
which holds said recording head at a predeter- 
mined position through engagement with the pro- 
jection provided on the opposite side to. the portion 

- of said recording where said positioning portion 
exists. 

61. A carriage according to Claim 58, wherein 
said elastic portion has the function of engaging 
the relative sliding portion on the side of said 
recording head through its elastic force, and said 
holding means has a second elastic. portion which 
maintains fthe concavo-convex engagement by im- 
parting elastic/force to said relative sliding portion. 

62. An ink jet recording device equipped,, with a 
cap for covering over the ink discharge port of the 
head through adhesion to an inktjet recording head, 
characterized in that the device has a carriage 
having a mounting position for mounting : the ink jet 
recording, head at the- position opposed to the 
above cap, 



a guide portion for guiding the carriage while main- 
taining a gap between the cap and the recording 
portion having the ink discharge port arranged 
thereon in mounting the ink jet recording head onto 

s the carriage in said position, 

a concavo-covex engaging portion to the cartridge 
existing on the extended line from the guide por- 
tion which affords adhesion of the recording portion 
to the cap substantially simultaneously with mount- 

w ing of the recording head on the recording head 
positioning region of the carriage, and 
a recording head holding means equipped with an 
elastic portion which ensures concavo-convex en- 
gagement by imparting an elastic force. 

15 63. An ink jet recording device according to 

Claim 62, wherein said recording head holding 
means has an operation lever for aiding mounting 
of said recording head, said elastic portion is pro- 
vided at the site which impedes the movement of 

20 said recording head to the positioning region, said 
operation lever imparts urging force for moving 
said recording head toward the cap, and affords 
the movement of said recording head by elastic 
deformation of said elastic portion corresponding to 

25 the movement of said recording head by said urg- 
ing force. 

64. An ink jet 'recording device according to 
Claim 62, wherein said carriage has an electrical 
connecting terminal provided by projection for join- 

30 ing by progressing into the concavity provided in 
said concavity, said the electrode portion provided 
in said concavity, said guide portion guides said 
electrode portion under electrically aparted state 
relative to said electrical connecting terminal, said 

35 concavo-convex engaging portion affords substan- 
tially simultaneously mounting of said recording 
head onto said positioning region, adhesion of said 
cap to said recording portion and electrical connec- 
tion of said electrical connecting terminal to said 

40 electrode portion. 

65. An ink jet recording device according to 
Claim 62, wherein said 'holding means impedes 
temporarily the movement of said' recording head 
relative to the direction in which the concavity of 

45 said recording head receiving said projection for 
electrode, and also has an elastic portion which 
acts elastic force in the direction in which said 
positioning portion is engaged with said receiving 
portion for positioning when said recording head is 

so urged in the cap direction different from said direc- 

;.*iorv ; : " . : 

^ 66. Ah ink jet recording device ' according to 
Claim T65, 1 whe r reih J said holcling r mbans ; has an op- 
eration lever for aiding mounting to perform said 
55 urging,' and saiii "operation' lever has an engaging 

" portion which moves said recording head in said 
different cap direction through engagement with the 
end thereof. 
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67. An ink jet recording device according to 
Claim 66. wherein said operation lever is positioned 
at the extended portion in the arrangement direc- 
tion of said positioning portion of said recording 
head to be mounted and said electrode portion, 5 
and has an engaging portion which holds said 
recording head at a predetermined position by en- 
gagement with the projection provided on the op- 
posite side to the portion of said recording head 
where said positioning portion exists. w 

68. An ink jet recording arrangement of the 
kind which includes a recording head which is 
detachably connectable to a carriage, the head and 
the carriage having electrical contacts which are 
brought together when the head is in its operative is 
position on the carriage characterised in that the 
arrangement for mounting the head on the carriage 

is such that movement of the head into its oper- 
ative position on the carriage involves pivotal and a 
small amount of translational movement whereby 20 
the latter movement slides the aforesaid electrical 
contacts in contact with one another to clean them. 
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© In an ink jet recording device having an ink tank 
integrated type jet recording head (10) and a car- 
riage (20) for mounting the head thereon, good elec- 
trical connection is obtained by constituting so that 
the electrical pad (13) of the connecting terminal 
(10a) of the recording head and the electrical pad 
(24) of the connecting terminal (20a) of the carriage 
are connected to each other while rubbing them one 
to one. Further, also by specifying the arrangement 
position of the positioning member, more accurate 
electrical conduction is effected and also breaking of 
the positioning member is prevented, thereby pro- 
viding an ink jet recording device having high re- 
liability in both aspects of recording and durability. 
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